Karyotyping, FISH, and PCR in acute lymphoblastic leukemia: competing or complementary diagnostics?
Chromosomal abnormalities, such as t(9;22)(q34;q11) (ABL/BCR), t(12;21)(p13;q22) (TEL/AML1), and t(11q23) (MLL) are independent prognostic indicators in childhood acute lymphoblastic leukemia resulting in risk adapted therapy. Accurate and rapid detection of these abnormalities is mandatory, which is achieved by karyotyping, fluorescence in situ hybridization, and real time quantitative reverse transcriptase polymerase chain reaction (RQ-PCR). For cost-effective diagnostic approaches knowledge of diagnostic accuracy of these tests is required. Therefore, we aimed to determine the diagnostic accuracy of karyotyping, fluorescence in situ hybridization, and RQ-PCR analysis. Retrospective study conducted between January 1, 1992 and January 1, 2007 in the Emma Children Hospital in Amsterdam. All consecutive patients under 18 years with acute lymphoblastic leukaemia were included. Diagnostic tests were performed according to international standards. Diagnostic techniques show a high-reciprocal agreement and have a high-individual diagnostic accuracy in detecting the above-mentioned chromosomal translocations. However, the sensitivity of karyotyping for detecting the TEL-AML1 fusion gene and the sensitivity of RQ-PCR for detecting MLL-rearrangements was rather low. Diagnostic accuracy of tests for detecting t(9;22), t(12;21), and t(11q23) is generally high, although sensitivity is not optimal for all anomalies. Despite the high-diagnostic accuracy, all diagnostic techniques should be used complementary, because any detection of a (significant) chromosomal aberration irrespective of diagnostic mode has to be considered in therapy.